Background: The European population is rapidly ageing, resulting in increasing numbers of older people dying in longterm care facilities. There is an urgent need for palliative care in long-term care facilities. Aim: The aim of this study was to systematically review the literature on palliative care research in long-term care facilities in Europe with respect to how the palliative care populations were described, and to determine the study designs and patient outcome measures utilized. Methods: We used a systematic literature review. The search strategy included searches of PubMed, Embase and PsychINFO databases from 2000 up to May 2010, using search terms related to 'palliative care' and 'end-of-life care' combined with search terms related to 'long-term care'. We selected articles that reported studies on patient outcome data of palliative care populations residing in a long-term care facility in Europe. Results: This review demonstrated that there are few, and mainly descriptive, European studies on palliative care research in long-term care facilities. Fourteen studies were retained in the review, of which eight were conducted in the Netherlands. None of these studies described their study population specifically as a palliative care or end-of-life care population. Retrospective and prospective designs were applied using many different measurement instruments. Most instruments were proxy ratings. Symptom (management) was the most frequently measured outcome. Conclusion: To improve future research on palliative care in long-term care facilities, agreement on what can be considered as palliative care in long-term care facilities and, the availability of well-developed and tested measurement instruments is needed to provide more evidence, and to make future research more comparable.
Background
The European population is rapidly ageing, characterized by a higher life expectancy and a decrease in birth rates in the European population. 1 The proportion of people living beyond age 60 will increase in most European countries to an estimated percentage of 25%-30% in 2020, and 30%-35% in 2050. 2 Gomes and Higginson 3 demonstrated that people will die increasingly at older ages, and that the number of people dying at the age of 85 and over is expected to rise from 32% in 2003 to 44% in 2030 in England and Wales. As Europe's population is ageing, the proportion of people living into very old age is increasing and these older people tend to die more often in long-term care facilities, such as care homes or nursing homes (NHs). 4 However, it is not just Europe that is facing the aging of their population, but also the USA, and even the populations of non-Western countries, and lowand middle-income countries are ageing. 5 Therefore, the provision of appropriate and effective palliative care to the growing number of older persons is an issue of great clinical and public health importance. 4 Moreover, it has been recognized that palliative care should be provided based on needs rather than prognosis or diagnosis. 6 Long-term care facilities, such as NHs, are increasingly settings where people live their final period of life. In Belgium, the proportion of people who reach the end of their life whilst resident in a NH increased from 17% in 1998 to 21% in 2001. 7 In 2003 in Europe, there was a diverse range of death rates in NHs, which varied from 14% in Wales to 33% in the Netherlands. 8 The proportion of home deaths decreased overall from 31% in 1974 to 18% in 2003 in England and Wales, and decreased at an even higher rate for people aged 65 and over. 3 The projections for our ageing population emphasize the importance of organizing adequate palliative care to meet the needs of older people.
Palliative care is defined by the World Health Organization (WHO) as an approach that improves the quality of life of patients and their families facing the problem associated with life-threatening illness, through the prevention and relief of suffering by means of early identification and impeccable assessment and treatment of pain and other physical, psychosocial and spiritual problems. 9 Palliative care for older people living in long-term care facilities should reflect their frailty and multiple problems and disabilities. A study from the UK demonstrated that the prevalence of dementia was 62% within long-term care institutions, 10 and most people in NHs and similar facilities die from multiple serious chronic diseases, and experience a complex trajectory of dying. 11 Previous reviews on palliative care in NHs have focused on communication about end-of-life preferences, symptom assessment and factors influencing the provision of end-of-life care, 12 or identified empirical studies on end-of-life care in NHs in the US, 13 or focused on interventions and evidence regarding the impact of the interventions. 14 However, the current state of science in research in this population with respect to evidence for methodological design, measurement or outcomes has not been systematically appraised. Research among frail and very ill people must appropriately measure effects and outcomes in order to achieve quality improvement, to conduct needs assessment and to evaluate specific interventions. 15 In order to provide best quality evidence, to direct policy and practice for palliative care in longterm care facilities, it is essential to appraise the state of science to inform robust research, and to make recommendations for a collaborative research agenda to plan effectively for ageing populations.
A pan-European co-ordinating action, 'PRISMA', is focused on measurement and outcomes in order to inform best practice and harmonize research in endof-life care across Europe. 16 Since many European countries are facing the need for effective palliative care in long-term care facilities, robust evidence to underpin public health policy and clinical practice is required. Therefore, one of the objectives of PRISMA is to identify and disseminate best practice in measurement in long-term care facilities, and to co-ordinate research activities in this field.
The aim of this study was to systematically review the literature on palliative care research in long-term care facilities in Europe with respect to how the palliative care populations were described, and to determine what study designs and patient outcome measures were utilized.
Methods

Search strategy
A search strategy to meet the study aims was derived. We searched PubMed, Embase and PsychINFO databases (2000-May 2010) using Ovid and the following search terms: palliative, terminal, end of life, advanced care, dying AND nursing homes, aged care, residential care/facilities, long-term care, assisted living facility, home for the aged, geriatric care/nursing/patient, elderly care, geriatrics, gerontology (medical subheading (MeSH) term or as a term that should be included in title/abstract) (see Appendix 1) . The main search was supplemented by manual searches and consultation of experts.
The following criteria for the selection of studies were used: (1) the study should be a quantitative empirical research study; (2) the study should be on a palliative care population residing in long-term care facilities. For the purpose of this review studies on people diagnosed with a life-limiting incurable disease, as well as studies on frail and chronically ill people residing in a long-term care facility, were included. In addition, since the provision and structure of long-term care systems differ over countries, for the purpose of this study, a long-term care facility is defined as an institution providing nursing care 24 hours a day where mainly frail elder people are supposed to stay until death; 17 We excluded qualitative studies because this study is focused on outcome measurement. Studies performed in a non-European country or studies published as a case report, editorial, bibliography or reviews were also excluded. If there was any uncertainty about inclusion, eligibility was assessed by two reviewers (GA and RH) based on the full text of the article.
Data extraction and analysis
Data were extracted from the articles for the description of the palliative care population in a long-term care facility, the research method and design of the study, and the measurement instruments and outcomes used in the studies by one of the authors (GA). The results of the data extraction were checked by all authors, and any disagreements were discussed and resolved in a consensus meeting.
Results
The search strategy yielded a total of 2825 hits ( Figure 1 ). The titles and abstracts were screened, and 2809 references were excluded in line with the inclusion and exclusion criteria described in the Methods section.
Most of the excluded studies were qualitative studies, studies not performed in Europe or were not reporting on patient outcomes but on place of death, survival/ readmission rates or on ethical aspects of palliative care in long-term care facilities. Of the 16 full-text articles we studied, two studies 18, 19 were excluded because they did not report on patient outcome data. Finally, a total of 14 studies were included in this review.
Most of the studies included in this review were conducted in the Netherlands and none described their study population specifically as a palliative care or end-of-life care population. Table 1 illustrates that four studies recruited patients living in a long-term care facility without any specific criteria. [20] [21] [22] [23] Brandt et al. 11, 24 described the study population as terminally ill NH patients with a maximum life expectancy of six weeks, Van der Steen et al. 25 focused in one study on the last month of life of demented NH patients, two studies investigated cancer patients residing in longterm care facilities 26, 27 and six studies focused (partly) on dementia patients in long-term care facilities. [28] [29] [30] [31] [32] Nine studies included in this review were prospective studies, 20, [22] [23] [24] 26, 27, [30] [31] [32] of which three studies were cross-sectional. 20, 22, 27 Five studies were retrospective, 11, 21, 25, 28, 29 of which three studies used information from death certificates, 21 chart reviews 29 or clinical records. 28 In addition, all studies included were descriptive studies, for example, prospective descriptive to examine the characteristics of care and quality of life during the last three days of life in NHs, 23 or crosssectional to investigate the prevalence and management of pain in newly admitted NH patients 20 or, for instance, retrospective to evaluate the presence of symptoms in the last two days of terminally ill NH patients. 11 Table 1 shows that all but three studies 21, 22, 29 used at least one existing instrument to assess pain, physical and psychological symptoms, symptom management, health-related quality of life or discomfort. In addition, six studies 22, 25, 27, 28, 31, 32 assessed the cognitive status of the residents with the Mini-Mental State Examination (MMSE), the Functional Assessment Staging of Alzheimer's Disease (FAST) or the Bedford Alzheimer Nursing Severity scale (BAN-s). Outcome measures most frequently used in studies on palliative care in long-term care facilities included in this review were symptoms 11, 20, [23] [24] [25] 27, 29, 32 or symptom management. 25, 29 The Edmonton Symptom Assessment Scale (ESAS) and European Organization for Research and Treatment of Cancer Quality of Life Questionniare-C30 (EORTC QLQ-C30) were both used in two studies. Health-related quality of life was used as an outcome measure in only one study 26 and was assessed with the EORTC QLQ-C30; discomfort or comfort in the dying phase was measured in three studies 25, 30, 31 using the Discomfort Scale for Dementia of the Alzheimer's Type (DS-DAT) and End-Of-Life Care in Dementia Comfort Assessment in Dying (EOLD CAD) scale; Brandt et al. 11 used a visual analogue scale (VAS) in one of their studies to assess the quality of death; one study used withholding or withdrawing artificial administration of food and fluids as an outcome measure; 21 one study used the presence of suicidal thoughts as an outcome measure. 22 Most of the instruments were used as proxy ratings; physicians, nurses or relatives completed them most frequently, and in only four studies data were collected from residents themselves. 20, 22, 26, 27 The different instruments contained different response scales, for instance, the ESAS and the Resident Assessment Instrument (RAI) contained a VAS, as the Nottingham Health Profile (NHP) is a yes/no questionnaire and the Palliative Care Outcome Scale (POS) and the EORTC QLQ-C30 are four-point scales. Table 2 shows the domains of the WHO definition of palliative care that were measured by the instruments. The physical domain was measured by most of the instruments. All instruments included items on pain except for the DS-DAT, which is an observational instrument used to measure discomfort in severely affected Alzheimer patients. Achterberg et al. 20 used only the two pain items of the Minimum Data Set (MDS) in their study and the NHP, which just focuses on pain. All other instruments included in Table 2 contain items on other physical problems, and six of these also contained items on psychological items, and just the POS contained, in addition to items on pain, other physical problems and psychological problems and items on spiritual problems. Shortness of breath is most frequently contained by the instruments used in the studies included in this review regarding physical problems other than pain. With regard to psychological problems, items on depression and anxiety are the most frequently contained in the instruments.
Discussion
This review identified 14 studies reporting on patient outcome data collected in long-term care facilities in Europe published after the year 2000. The majority of the studies included in this review are performed in the Netherlands, and most did not describe the study population as terminally ill or specifically as a palliative care or end-of-life care population. All studies were descriptive rather than evaluative studies. Symptoms, especially pain, were the most frequently measured outcomes, and many different measurement instruments were used to collect patient outcome data. 
Palliative care in long-term care facilities
This review showed that in Europe relatively little attention has been paid to research on palliative care in long-term care facilities. Much research in the field of palliative care has been focused on patients with specific diseases, such as cancer, and in specific settings, such as inpatient and home palliative care services, which is probably due to the fact that patients residing in long-term care facilities do not often have specific terminal diseases and usually die from complications associated with the final stages of chronic diseases, such as pneumonia. 24 This may contribute to the fact that the care given in long-term care facilities is not always considered as palliative care, to the vagueness on what exactly is the palliative phase in these settings, and that studies in long-term care facilities do not describe the study populations specifically as a palliative care population. However, the studies included in this review, for instance, focused on the last month of life, or terminally ill NH patients and, therefore, have been retrieved by our search terms related to palliative and end-of-life care. The way a study population is defined depends on the aim of the study, and accordingly, in this field of research, whether a long-term care study population is considered as palliative or end-of-life care population or not. Accordingly, it is likely that some studies in which the study population was not specifically described as a palliative care population were not indexed on the literature databases as studies related to palliative care or end-of-life care, and consequently, that they would not have been retrieved by our search strategy. However, in order to develop evidence for these patient groups in the domains of palliative care and to improve research on palliative care in long-term care facilities we need to develop more uniformity in defining the palliative care population. Furthermore, the system of long-term care in different countries may influence the care given in long-term care facilities. This may also be the reason that there is more research in, for instance, the Netherlands compared to Italy. The long-term care system of Italy and other South European countries is in a pioneering phase, while the Netherlands and Norway have a long tradition of developing a system of long-term care. 33 In addition, in most countries in the South of Europe informal carers provide a significant part of the care given to patients at the end of life, 33 whereas in the Netherlands, a system of public long-term care insurance exists which means that the state bears the responsibility for the elderly in need of long-term care. 34 Moreover, the Netherlands is the only country where NH medicine exists as an independent medical specialism. 35 Since the introduction of NH medicine in 1990, this field has made rapid developments that could probably be ascribed to the fact that this field is getting involved in various scientific research projects developing guidelines and geriatric expertise in this field. 36 This might explain why there is more research on residents approaching the end of their lives in long-term care facilities in the Netherlands than in other European countries.
Study designs
The European studies identified in this review were descriptive: either prospective or retrospective. Accordingly, Froggatt et al. 14 Descriptive studies are very useful to identify, for instance, relationships between patient characteristics and symptoms, or care needs in long-term care facilities, generating hypotheses for further research. 37 However, high-quality trials and intervention studies will provide more evidence. 38 The randomized controlled trial could be considered as the gold standard of clinical science, because selection bias and confounding are avoided. [39] [40] [41] Nevertheless, randomized controlled trials are expensive and not always ethical, and it is difficult to recruit sufficient patients in the last phase of life residing in long-term care facilities to create a sample that is large enough to be successful in removing confounding variables. However, there are some promising initiatives with regard to gathering patient outcome data and the improvement of palliative care in long-term care facilities: the Liverpool Care Pathway for NHs to improve advance care planning; 42 the Gold Standards Framework for care homes to improve palliative care in the long-term care settings; 43 and initiatives to identify NH managers' understanding of end-of-life care. 44 
Outcome measures and measurement instruments
Mainly the physical domain was measured in the studies included in this review. Symptoms, especially pain, were the most frequently measured outcome in European studies on palliative care in long-term care facilities. This is possibly due to the fact that the emphasis has been laid on the physical aspects of care and, accordingly, most instruments available for this field of research focus on physical symptoms. However, Ferrell et al. 45 and Ferrell 46 emphasize the importance of a range of aspects influencing the quality of care and satisfaction with care given at the end of life.
The studies included in this review used different measurement instruments; only the ESAS and the EORTC QLQ-C30 were used in two different studies, once to measure quality of life and once to measure symptoms. Although several instruments can be used to assess symptoms, the instruments contained a different number of response options, as well as different response scales. Moreover, there is a lack of knowledge on which instruments are valid and most appropriate for use in long-term care settings. Most measurement instruments are not developed and validated in a palliative care population residing in a long-term care facility. Furthermore, many residents are cognitively impaired, which makes using most instruments very complicated. Consequently, many self-report instruments are not useful. Family members or health care professionals are frequently used as proxies; however, studies investigating the agreement between patient and proxy ratings report inconsistent findings. [47] [48] [49] [50] [51] Nevertheless, given the high prevalence of dementia in long-term care facilities, proxy assessments are of great significance in studies on palliative care in long-term care facilities.
Limitations
This study has several limitations. Firstly, although, many studies were identified by our search strategy, we cannot be sure that we did not miss any.
Another limitation could be the restriction to papers published after the year 2000, because we wanted to investigate the current state of science. In addition, we only include English language papers, and we focused only on studies conducted in Europe and, consequently, we did not include studies conducted in, for example, the USA or Australia. Consequently, it could be possible that we missed studies published in languages other than English. Furthermore, because we focused on patient outcome data, we did not include, for example, studies on bereavement needs of family members, which should have been included according to the definition of palliative care.
Conclusions and recommendations
In summary, there are only a few European studies on palliative care in long-term care facilities that reported on patient outcome data published in the last 10 years. Long-term care facilities are increasingly responsible for palliative care because more people are now living longer, and more older people, experiencing multiple chronic diseases, need to be cared for in long-term care facilities. Consequently, the care for elderly people in long-term care facilities should be considered as palliative care. Dementia, which affects many longterm care residents, can be considered as a terminal disease and a palliative approach can positively contribute to the quality of care for these patients. Palliative care is not just focused on physical symptoms but focuses also on psychological and spiritual aspects, which makes it an appropriate approach for long-term care residents with their multidimensional care needs.
However, Pautex et al. 52 described that palliative care in long-term care facilities differs from mainstream palliative care with regard to the need for a comprehensive geriatric assessment, the recognition of unique features of symptoms and the comorbidity in these patients.
Furthermore, outcome measurement is of utmost importance for the development and improvement of adequate palliative care in long-term care facilities. Accordingly, measurement instruments validated in a long-term care population who received palliative care are urgently needed. Currently, a project aiming to systematically review the feasibility and clinimetric quality of outcome measures used to assess the quality of palliative care in residential aged care facilities is in progress. To what extent these measurement instruments reflect the concerns of patients requiring palliative care residing in long-term care facilities should be investigated. However, this study will be very helpful for choosing an adequate instrument and to indicate whether future research should focus on the development of new instruments or on further testing of existing (proxy) instruments. In addition, agreement on what can be considered as palliative care in long-term care settings based on a collaborative effort between palliative care researchers and geriatric and NH medicine researchers, and the use of one or a few well-developed instruments might help to make research more comparable and, consequently, provide more evidence. Moreover, to develop adequate palliative care in longterm care facilities multidimensional research, highquality trails and intervention studies are needed to verify hypotheses defined by the descriptive studies conducted in this field.
